KETO 2000-SERIES
SINGLE GRIP HARVESTERS
51 100 150 500 800 1000

INSTRUCTIONS FOR INSTALLATION,
USE AND MAINTENANCE

=S

Kone-Ketonen Oy
Kristiinankaupunki
Finland

Tel. +358 6 220 4100
Fax. +358 6 221 2179

e-mail: keto-harvesters@kone-ketonen.fi






CONTENTS ...ttt s e e 3
SAFETY PRECAUTIONS
SAFETY STICKERS

GUARANTEE TERMS

—

PRESENTATION OF THE KETO HARVESTERS...........cccocoovviiiiiiinnn 10

1.1 Feeding equipment

1.2 Cross-cutting equipment

1.3 Delimbing knives

1.4 The alt

1.5 The control unit and the measuring device of the harvester

TOOL IDENTIFICATION PLATE.........ccccoiiiiiiriieieeieteeneneeeeeeenees 11

DO

3 TAKING THE HARVESTER INTO USE.......cccooriminineniiieenenenrenreeenees 13

3.1 Attachment of the harvester to the boom
3.2 Installation of hydraulics
3.2.1 Attachment of hydraulics.
3.2.2 Installation of electric cable
3.2.8 Machine start-up

4 SERVICE INSTRUCTIONS........ct ettt ettt eveere et ene s 14
4.1 Safety during the service work
4.2 Starting to use a new harvester
4.3 Service objects
4.3.1 Service chart

5 HYDRAULIC CHARTS.....c.oooieeerteeeetestetet ettt eve e seeees 17



SAFETY PRECAUTIONS
Read these instructions before taking the harvester in use.

Working with a harvester always involves great safety risks. These nstructions comprise the most
important things you ought to remember in order to understand and avoid safety risks.

The high-pressure hydraulics produces great forces, which transfer large masses. These masses can
cause dangerous situations to the operator and other persons, machines and objects nearby.

THE SAW is extremely dangerous:

The saw 1s made efficient so that trees can be felled safely. The chain has a speed of 35 m/s when
sawing 1n the tree. By free running the speed is even much higher. SPLINTERS FROM A
SNAPPING CHAIN HAVE THE SAME KINETIC ENERGY AS A PISTOL BULLET.

Splinters have caused injuries at a distance of even 100 metres from the machine.

- NEVER USE THE SAW SO THAT THE SAWBAR IS DIRECTED
TOWARDS THE CAB OR OTHER PERSONS.

Besides THE DANGER OF SPLINTERS also AN UNBROKEN RUNNING SAW IS
DANGEROUS.

- NEVER TAKE SUCH A POSITION THAT THE SAW CAN HIT YOU.

WHEN YOU HAVE TO CARRY OUT SERVICE OR ADJUSTMENTS PAY ATTENTION
TO THE MOVING PARTS OF THE MACHINE.

- NEVER GO to a place where vou might get caught between the tracks or the
delimbing knives. Always KEEP IN MIND, that although the engine and the
hydraulic pump have stopped, the action of the hydraulic valves can release the
hydraulic pressure and cause movements. Always SWITCH OFF THE ENGINE
before you approach the harvester.

If you have to carry out service or adjustments with the engine in operation, remove the chain and
the sawbar before servicing.

SAFETY PRECAUTIONS WHILE WORKING

FIRST STUDY THIS MANUAL AND THEN THE MACHINE.

DANGER RANGE
The danger range of a harvester is twice the length of the tree to be felled in every direction. Persons
are not safe until 70 metres from the harvester.




THE TREE MIGHT FALL IN THE WRONG DIRECTION

The operator and the onlookers always have to be prepared for the tree falling in another
direction than intended. There are many reasons why the tree falls in the wrong direction, for

mstance

The operator makes a misjudgement of the weight of the tree, the wind direction and
force, the length of the tree or the natural inclination of the tree.

The operator weights wrongly with the loader or pushes by mistake another button than
mtended.

If the felling sawing fails, and normal felling of the tree has to be interrupted, the wind
can fell the tree later on.

There is something wrong with the harvester preventing the intended motion. For
mstance a hydraulic hose can break, the harvester can get some electrical fault or valve
fault causing the harvester not to obey given commands.

A sudden shift of wind changes the direction of the tree.

If the snow falls off only on one side of the tree, the centre of gravity is suddenly
changed.

The tree changes direction when it hits another tree.

VEHICLE STABILITY

Ensure that the vehicle is on a sufficiently solid foundation. Also consider the inclination of the

machine.

SWITCH OFF THE MACHINE WHEN A FAULT OCCURS

Never start the repairs before the machine has been switched off.

LOOK OUT FOR HIDDEN FORCES

Take mnto consideration the forces of for instance a tree strained behind another tree.
When feeding the tree the top will be released from behind the other tree and the tree
can suddenly turn.

NOTE THE DISTANCE FROM HIGH TENSION LINIS

Don’t go near tension lines.
Distance of tension lines from the ground:

Tension Distance
380/220 V ca. 4,5m
6-45V cabm
110 KV Jor more ca.bm

Notice that the distance can be smaller if the tension lines are loaded by snow and ice.



SAFETY STICKERS

The owner of the machine and/or the employer is obliged to see to it that the stickers below al-ways
are in place on the machine. New stickers can be ordered as spare parts. The stickers are explained
below.

The stickers are all placed nside the block guard to avoid wearing.

Sahaa hucllettaessa
kéytettdva suojakasineita

Sticker 1 Vid underhdll av svardet
anvand skyddshandskar

Use protective gloves when you carry out

service on the sawbar.

Sticker 2

Warning of the pressure in the accumulator.

Lue kéyttd- ja hucolto-chjest ennen
irroitusta. Sisaltad painetta.

. |L&s bruks- och serviceanvisningar
il fire demantering. Innehaller tryck.




Stickers 3 & 4

Avoid touching the hot surface and read

the mstruction manual before starting the
adjustments. There 1s a risk of

getting your fingers flattened.

Sticker 5

Risk of falling load. Keep distance.




GUARANTEE TERMS

Kone-Ketonen Oy undertakes according to these guarantee terms to repair failures that are caused by
de-fect in raw material and manufacture of a harvester that the company has delivered as new, if the
manu-facturer has verified and accepted these failures.

The guarantee period is 6 months or 1000 hours.
The guarantee period starts from the delivery date. The guarantee of repairs performed
during the guarantee period expires at the same time as the guarantee period of the machine

expires.

When working in cold circumstances, the guarantee is valid only provided that the outdoor
temperature is not below -25 °C .

The following parts are replaced based on the guarantee

parts made by the manufacturer
parts acquired from subcontractors, as far as they are included in the

subcontractor’s guarantee.

The guarantee does not include

A

ordinary wearing parts such as hoses, packings, sawbars, saw chains and filters
wearing accessorles such as protection plates, rubber products and connectors
failures caused by natural wearing

stoppage days or other indirect damages

direct or secondary failures caused by use of parts that are not original manufacture
damages caused by misuse

compensations for work on overtime and public holidays

freight and postal charges

if the owner changes

failures in for instance valves and hydraulic motors due to hydraulic o1l impurity
sensors, 1f they have external damages or if they have broken due to careless opera-
tion of the harvester for instance hard shocks.

If the pressure relief or pressure reducing valves have been adjusted without the
manufacturer’s permission or instruction and this has resulted in for instance consi-
derable wear of the tracks.

If the harvester 1s transferred to another country after the commissioning

claim to compensaton according to the guarantee is handled only based on

notification in writing.
The claim to compensation according to the guarantee is made up by the purchaser or his
representative (also the seller) and it has to be sent to Kone-Ketonen to Kristiinankaupunki
within 14 days from the day of the damage. The manufacturer is not obliged to handle an
application for guarantee compensation that has not arrived at Kone-Ketonen Oy within one
(1) month from the day of the damage. The damaged parts are to be sent to Kone-Ketonen
Oy to Kristinankaupunki or to the importer of Keto-harvesters together with the application
for guarantee compensation.



A condition for granting guarantee compensation is that

— The damage has happened under operation conditions that are to be considered
normal.

— The manufacturer’s instructions for use and maintenance have been observed.

— The guarantee repair has been carried out by the machine seller or a repair
mechanic authorized by his representative.

— Original spare parts have been used in the repair and service.

Notice of the guarantee decision is given verbally by phone or in writing .
The guarantee parts are to be ordered from the manufacturer. In urgent cases a guarantee
decision can be inquired for directly from Kone-Ketonen. A separate agreement in writing
between the purchaser and Kone-Ketonen is made, if possible deviations from the guarantee
terms are to be valid.



1. PRESENTATION OF KETO-HARVESTERS AND THE MAIN PARTS

The Keto-harvester has a dual track feeding system. It 1s intended for felling of standing trees,
delimbing, cross-cutting and stacking.

The Keto harvesters have a light frame construction in relation to their efficiency and they are
adapted for thinning work as well as demanding final fellings. Their advantages are ingenious
hydraulics and superior track feeding system that does not cause damage to growing trees.

1 The main parts of Keto-harvesters

1.1 Feeding equipment

The feeding equipment consists of the parts feeding the trunk forward and backward. The trunk
1s touched by the tracks.

The tracks are driven by hydraulic motors. The tracks also have a firm grasp of the trunk.

1.2 Cross-cutting equipment
The cross-cutting equipment consists of the parts associated with the saw. It includes a hydraulic
motor driving the saw chain and a cylinder feeding the sawbar into the trunk. In addition it
contains the saw chain lubrication device.

1.3 Delimbing knives
The delimbing knives lop the branches off the trunk. The Keto harvester has three delimbing
knives, one fixed and two moving knives. The shape of the knives and the motions of the moving
knives are designed to follow trunks of different sizes.
The delimbing knives also steer and support the trunk. Together with the tracks and the frame
construction they determine the position of the trunk in the grab.

1.4 The Tilt
The tilt Iifts the grab vertically. The tilt makes it possible to fell standing trees.

1.5 The control unit and the measuring device of the harvester
The control unit and the measuring device are partly associated with each other. Origmally the
control unit was only a relay box and the commands given via the push-buttons of the relay box were
transmitted to the magnetic valves of the harvester.

Now the harvester control unit is closely associated with the measuring device. There are different
types of computer. The measuring device measures the length and the diameter of the trunk. Based
on this measurement the trunk is processed to special dimensions.

Among the accessories of the measuring device there are also test programs able to locate for
mstance a fault in the electric system.

10



2. HEAD IDENTIFICATION PLATE

The head identification plate on the harvester includes the type of the machine, the serial number
and year of manufacture.
In connection with spare part orders and service guidance the serial number and the year of manu-
facture have to be given.

Head 1dentification plate:

KONE-KETONEN OY
64100 Kristimankaupunki Finland

1 Type|KETO-100 HARVESTERI |

2.Manuf.no| 0 3.Ye;1r| 2000

Made in Finland

Explanation of the fields:
1. Type= Type of harvester

2.Manuf.no= needed when ordering spare parts.
3.Year= Year of manufacture (has to be given when ordering spare parts).

11



Picture 1.

The head identification plate of the harvester 1s situated under the large block guard, beside the hydraulic
block. In picture 1 The guard i1s marked with X and ruled. The harvester Keto-51 makes an exception
with the head identification plate in the electric cover.

12



3. TAKING THE HARVESTER INTO USE

3.1 Attachment of the harvester to the boom

Place the harvester attachment pin in such a direction that the nut is on the left hand side of the
boom. Then it does not rub the hoses, which are on the right hand side of the boom. Tighten the
nut of the harvester attachment pin.

3.2 Installation of hydraulics
3.2.1 Attachment of hydraulics

Check that the hoses are not twisted. If some hose 1s stressed, open the coupling slightly and turn
the hose into a better position.

3.2.2 Installation of electric cable
Attach the couplings and the protective hose. Finally wind a protective spiral around the whole
hose bundle.

See the service instructions, the sections Starting to use a new harvester and Lubrication. Carry
out basic lubrication before taking the machine into use.

3.2.8 Machine start-up
‘When the harvester has been attached to the vehicle and it has been checked that all hoses are in
their right positions the engine can be started.

As there 1s air in the harvester , it might make unintentional motions in connection with the start.
Nobody is allowed to be near the grab.

Remove the air from the harvester by carrying out all motions until they work normally. Be
cautious in the beginning when performing the motions.

Turn the rotator and press the tilt button to and fro. Follow the hydraulic hoses from the end of

the boom to the harvester. If they get twisted or get stuck somewhere, open the hose couplings
and give the hoses a suitable initial tension in some direction.

13



4. SERVICE INSTRUCTIONS

4.1 Safety during the service work

Always lower the loader, connect the parking brake, switch off the engine and the current before
leaving the cab in order to carry out service, repairs or adjustments on the harvester.

When servicing the harvester, remember that the crane can keep the harvester in vertical position
only for a while.

Place the harvester in such a position that it cannot move. If the harvester must be left in vertical
position, place it onto a stump so that the stump prevents the saw from coming out.

When adjusting or servicing the saw, make sure that there 1s no-one in the cab operating the
loader control levers or the harvester push-buttons.

Use gloves when changing and tightening the sawbar or the chain, because the chain is very sharp.
Never open or tighten pressurized hydraulic couplings.
4.2 Starting to use a new harvester

Lubrication
A new harvester has to be lubricated every day at first.

Ol tank for saw chain lubrication
Fill the lubricating o1l tank with saw chain oil.

Oil leaks
Look for oil leaks in the hose couplings and eliminate them by tightening. If moderate tightening
does not stop a leak, the joint must be reconstructed.

Check the screw tightness
The screw tightness has at first to be checked every day.

Adjust the settings

The sawbar position in the saw casing (the distance of the saw chain from the back wall of the saw
casing) has to be checked often at first, because the stopper surfaces wear and change shape
quickly at the beginning.

If the harvester does not work well, it can be adjusted according to the instructions.

14



4.3 Service objects
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4.3.1 Chart

Service object Service interval
Number (hours 1n use)
of nipples
25 50 | 250 | 1000 | 2000
1. |Bracket pin 1 X
2. |Knife cylinder 2 X
3. |Knife rod 2 X
4. |Tilt shaft 2 X
5. |Tilt eylinder 2 X
6. |Knife pins 2 X
7. |Track rod 2 X
8. [Track cylinder 2 X
9. |Saw cylinder 1 X
10. [Tilt attachment pin 1 X
11. [Outer linkages 2 X
12. | Track holding plate nipple 1 X
13. [Tower nipple 1 X
14. |Inner linkage 2 X
15. |Frame of saw bar mount 1 X
16. |Definition of track condition - X
17. |Check track rails (also plastic wear pad) - X
18. |Control of engine packings - X
19. |Cylinder packings - X
20. |Saw relief valve. Control - X
21. |Control of security stickers - X

5. Hydraulic chart

Direction valves of different trademarks are used in the hydraulic block of the 2Lsystem. For this
reason the spare catalogues only mention the originally used valves. There 1s a separate list of other
direction valves used after the spare part catalogues, and the spare part catalogue also imcludes their
ordering numbers.

When ordering direction valves or any other kind of valves, mention: the name of the valve, how
many coils there are in the valve and the voltage of the coils (12V or 24V). Thus you ensure that you

will get the correct valve, and make our spare service easier.

The lubrication charts are shown separately after the hydraulic charts.

16
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